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1. INTR~DucI-I~N 
In the present paper we study the generalized Hammerstein-type integral 
equation 
(1) 
where u is an unknown function belonging to a certain function class G, 
which is defined below, and v is a real parameter. Since the appearance of 
the celebrated paper of Hammerstein [7] many papers on the special form 
of Eq. (1) when 
KC-? Y, f(Y, u)l dY, u = h(x) - [ W? Y)f(Yv u) dY 
‘f? 
have appeared in the literature; for example, see [I, 3, 4, 6-123 and the 
references given therein. In a recent paper [ 111, the author has studied the 
existence and uniqueness of the solution of a special form of Eq. (1) when 
by using the monotone iterative method, which is based on the existence of 
upper and lower solutions. In this paper, we present theorems on the 
existence, uniqueness and continuous dependence of the solutions of 
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Eq. (I ) by using the well-known Banach lixed-point theorem. It may be 
noted that we do not assume monotonicity conditions on the functions 
involved in (I ). 
2. MAIN RESULTS 
In this section we establish our results on the existence, uniqueness and 
continuous dependence on parameter of solutions of Eq. (I ). For con- 
venience we list the following assumptions. 
(H , ) Let (B(Q), 11.11) be a Banach space of continuous functions defined 
over a bounded set Q c R” with corresponding norm 11.11, f E C[Q x B(Q), 
B(Q)], KE C[Q x Q x B(Q), B(Q)], FE C[Q x B(Q) x B(Q) x R, B(Q)], 
R=(-cc, +,x). 
(H,) There exist nonnegative constants M, L,, Lz, N satisfying the 
condition L, + L, MN < 1 and a nonnegative bounded real-valued function 
L(X) defined and continuous on Q such that 
II.f’(.c ~1) -./I-r, uz)ll d M Ilu, - uzllt 
IIKKcx, .v, ~11 -KC-y, v, ~211 <g(x, .v) IIu, -uzIl> 
IF(x, UI. rl, c) - F(x, u2, rz, c)ll d Ll llul - uzlI + L, Ilr, - rzll, 
for (x,u,)EQxB(Q), (x,~,u,)~QxQx8(52), (.Y,u,,~,,z!)ESZXB(SZ)X 
B(Q) x R (i = I, 2), where g(.x, y) is a nonnegative real-valued continuous 
function defined on Q x 52 such that 
J g(.u, y) exp( L( y)) dy d N exp( L(x)). f> 
(H 3) For every fixed L: E R there exists a constant P >, 0 such that 
‘I .Y, 0, [ K[s, J,.f(y, O)] dJ, u > 
I’ 1 d Pexp(L(.u)), XEQ. 
- fL 
(H4) There exist nonnegative constants c’, , Cz such that 
IIF(.v, u, r, ul)- F(.(x, u, r, cz)ll <C, Ic, -- L.~\I, 
for (x, II, r, l;,)~Qx B(Q)x B(Q)x R (i= 1, 2) and 
SupCC, expi - L(s))] < Cl, 
I c I> 
where IM’I: denotes the absolute value of M’. 
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Let G be a space of those functions 4: Q -+ B(Q) which are continuous in 
Q and fulfill the condition 
Il&,~)~l = Wexp(W))), XEQ. (2) 
In the space G we define the norm (see [2]) 
141 = SwM.\-)II exp( - U.~))l. 
,cR 
(3) 
It is easily seen that G with norm defined in (3) is a Banach space (see 
C51). 
We note that the condition (2) implies that there exists a nonnegative 
constant M, such that ;I&.r)l 6 M,exp(L(x)), XEG. Using this fact in (3) 
we observe that 
141 6 MO. (4) 
After these preparations we are ready to establish our main results in this 
paper. 
THEOREM I. Jf u.ssumpfion.s (H , )-( H 3) ure .suti$ed, then for every o E R 
thaw exists e.wctly one solution u E G of Eq. ( 1 ) given us the limit of the SW- 
wssiw upprosimutions. 
ProoJ Let r E R be tixed. For u E G we define the operator @ = T(u), 
where T(u) is defined by the right side of Eq. (I ). Now we shall prove that 
@ maps G into itself. Evidently by Assumption (H, ) @ is continuous in 52 
and @(x)E B(Q) for XE Q. We verify that (2) is fulfilled. Using 
Assumptions (H,) and (H,) we obtain 
6 L, I u(.r)l: exp( -L(.u)) exp(L(s)) 
+ L> ! d.~, y) M 114~‘) I exp( -U.I.)) exp(L(y)) 4 a 
+ P exp( L(s)) 
< [M,,(L, + L,MN)+ P] exp(L(.r)). 
From this it follows that @J E G. 
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Now we verify that the operator 0 is a contraction map. We assume that 
u,, U,EG and @, = T(u,), Qz = T(u,). From Assumption (H,), we have 
- F x, u,(x), [ K[.u, .r,f(y, uz(.v))l dy, c 
( *a >I, 
/ 
d LI Ilu,(x) - uA-~)ll exp( -L(x)) exp(L(s)) 
+ L,M n6(x3 v) IlU,(Y) - k(Y)I: I 
xexp(-L(y))exp(L(y))dy 
< (L, + L,MN) Iu, - u2j cxp(L(x)). 
Consequently, we have 
I@, -@A 6 (L, +&MN) lu, - uzl. (5) 
Now an application of the well-known Banach fixed-point theorem, there 
exists a unique fixed point of operator T for every fixed ti E R, i.e., there is a 
unique solution UE G of Eq. (I), and it is given as the limit of successive 
approximations. This proves the theorem. 
Our next result deals with the problem of continuous dependence of 
solutions of Eq. (1) on a parameter u. 
THEOREM 2. If assumptions (H, b(H4) are satisfied, then the solution 
u(x, v) of Eq. (1) belonging to G is continuous with respect to the variables 
(x,v) inl2xR. 
Proqf: For UE G we define the operator T,(u) by the right side of 
Eq. (1). From (5) we have 
I ~-AU,) - T,(udl d (L, + &MN) Iu, - uzl, uI, u,EG. (6) 
Next from Assumption (H4), we obtain 
IT,:(u) - T,(u)1 d C, lu - u,,ll, UEG. (7) 
From Theorem 1 there exists a unique function u(x, u) such that 
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T, (u(x, c)) = u(.K, u) and T,;,(u(.r, co)) = u(x, 11”) for .r E Q. Therefore, from 
(6) and (7) we have 
Hence 
lu(x, t.) - u(x, uo)l d (1 - L, - L,MN) - ’ c* II! - c.(Jl. 
This shows that the function U(X, c) is continuous with respect to the 
variable u in R uniformly with respect to the two variables (x, L:) in 52 x R. 
This completes the proof of the theorem. 
In concluding this paper we note that the result established in our 
Theorem 1 can be very easily extended to the following variant of the 
Hammerstein integral equation, 
u(x) + J Qx, y).f (8) 
R 
by using some suitable conditions on the functions involved in (8) in view 
of the conditions imposed on the functions involved in (1). The existence 
and uniqueness of the solution of (8) when h[x, y, u(z)] =k,(x, z)u(z) 
have been discussed by Nesterenko [IO] by using the method of 
degenerate kernels. However, our approach here to a more general 
equation (8) requires conditions different from those of given in [ 101. Since 
the details are very close to those given in Theorem I with suitable 
modifications. we do not discuss them here. 
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